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PROBLEM TO BE SOLVED: To reduce a remaining 
functional base which is a deterioration cause of film 
quality without giving an adverse influence to an 
underlayer, by a method wherein a substance which 
selectively acts on an organic functional base included in 
a silicon oxide film is added to material gas composed of 
oxygen source gas and organic system silane gas so that 
a silicon oxide film is formed on a substrate by a CVD 
method. 

SOLUTION: By use of oxygen source gas and organic 
system silane gas as material gas, a substance which 
selectively acts on an organic functional base included in 
a silicon oxide film is further added thereto so that 
silicon oxide film is formed on a substrate 104 by a CVD 
method. For this reason, a substrate support pedestal 103 
for supporting the substrate 104 such as a silicon 
substrate etc., is provided in a vacuum bath 101, and the 
vacuum bath 101 is connected to a pipe 1 05 for 
supplying oxygen source gas, a pipe 11 5 for flowing 
tetramethylsilane as organic system silane, a pipe 125 for 
flowing toluene as an additive substance for improving 
film quality and a pipe 1 30 for flowing nitrogen gas. 
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mffit jfii. ^ffi:^tc IX ymLimmzm-t?> . 

[0072] mt::, 1 0 1 mi^mtX 

^Sra^^^i 03±i,zmsti, ztix'im<7)i^v 

[00731 mz±mmk^^M\'^x h vy^mt:i^ 

V ^ ym^mx-mi^^tiUmiz-yK ^xmmi , ti'. 
113 (a) iz^-txoiz. mmizhiyyi-m3 0 2i}im 



fig$<i^cv'j3y«M3 0 iSrffl^l,. huyi-m3 
0 2<^)|HPScl{iO. 1 5-2/zm, ai$h{41/imt 

[ 0 0 7 4 ] U 3 3 0 1 ^-H 1 <^^Jlgl 
c7)ai^^l 0 3(CiSSL, 5fe{C:^Uv:^)i{ct^oT 

{4, TMSa»2 0cm3 /min, h;Wxy 

1 0 c m3 /m i n . ^SSM2 0 0 c ms /mi 
n, Jtaff:'30. 2To r V^:?Da^S:^200W 

att. mumm-3ox:Tt>h, 

[0075] ^cOj;d(cL-Ci^'J3yit^tli3 0 3$-J^ 
mUcB^OttaRlia^n:^-, 4^. 8-^. 10^(Db^ 

mm¥^ii^tm3 ( b > , 03 ( c > . 03 
( d ) . 03 ( e ) Tf>t. ziiii^m^^mm 

(SEM) x'wmuzi><^X'hi. >'y3>efl:303 

M(^mmiiS.mi. 0 . 5 /z m/m l n -C-fe -5 ^'i „ 
[ 0 0 7 6 ] 03 ( b ) -03 ( e ) IZ^tXoiZ. 

v-^ym.m303ii. huyi-m3 0 2<DW)^ii>tt 
x-mmm^^^-yrizm^Xo^^m^vtmL. 

{oo7 7]mzz(7)i^uaymim3 0 3 (ot. k 
nitz. 

[0 0 78] =5rfc. K-ftUBc^B^M^^mcMLTJi. h 
/l^xySr» L^rv^:5i-/J(t, ttWE^i**0 . 1 4 T o r 
ri:ffi<^|,cOT'. Sf^P 1 0 2(CiSttT^il.3yr^ 

Wffi^lO. 2Tor rtiS^Lfc, 
[0079] ttSJg«^ifciKt7t:S«, S-fl:)iA, BCO 
Sj^^J^Ji i: t tit t0 Siz^UzXo ^^ff 

Sr7-Ux^l^^k«-3etf-$:fflV^T. 2iSaT:JJ-«ft 

[0080] -ecOSm^ i^-fbHA, Bi:tl.xl.®lRh- 
-:?'{4. S i-O-S iiOO y^y^^- tf-^'. Si- 

CH3 oigfl2t-^-e*>-?/i. diod-^K^bUB-ctis 

i -O-S i h''-:?(;^ttl.S i -CH3 Oh°-:7c7)Jt 
*n 0%T'^io/cc7){c«L, i?<L)lAT-{4|iItt-:?iO 

^tlX^-^fz. 

[008 1 ] ^fc, v^-f iic7)%^t>s2^f 1 0 1 mm 

LfzMoifi'^^^. 

[0082] tfz. 03(e) liZ^Ltzm^^i^mn 

x^imkz\'^3txmnmmLtzmmK, Bo^i^a 
m\.zm-m^^m^hfzifyi.z^ Nj ^m,xt9 5 0 
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[0083] ^(^m:. m.fSiAii^ v^-m^oajSTi 

immmmt^ o . o i xarx-h ^.t.fz^y v9 1-^ 

~1. 2X103 dyne -cm-^X'h-ofz, 

[0084] ztuzMix. mmBii. mmmmtf^ 

2o-5o%s^T-$)o;^co ifz. mititcmm 

[0 0 86] -!-c7)^l|, fi$aam(i2~5xl 09 dy 
ne • cm-^ Sft5!Mf^{i 1 — 8 X 1 O^Odyne • c 

[00 87] ^}±.(m%t-ty. wmMi. ^m^^m 
(CH3 ) co-^**. ^^m.zmhm'^. mmm 

mtm^ti}h(nmm)i Lxm>x^xhh^)i-k% 

mmmmz-^\^xwm-h. 

[0 088] 04 (a) tCS^-fidtC. affilCA 
1 ilMl4 0 3*«$<l-ti^U 3y««4 0 1 ^fflS^ 

h, z.ii\xm)^o\,z\^x^m-h. 

[0089] , i^U 3>'««4 0 1 (TiWm^WML 
LTliSO. 2//m<0fiK-fbi^U3yB!-fbjl4 0 2$:}^ 

mh . {XtcffeK^tv y 3 ywmA 0 2±tv^^;t^ h 

n> • Xyt-y ^"J yi/a^fflUT A 1 ffim4 0 3 t ^1. 
lf$0. 9/zm<0Al-l%Si-0. 5%Cu-^^M 

[ 0 0 9 0 ] »:i=^«A 1 ^m±\z%%<nmms^ 
m\^X'?i!VWJxV)^'9-v^Ji>m.fdk. ±157* 
h L-ix'x hyt^-ySrVJ^^ i: LT±IBA 1 -g-^SrRjte 
tt-f^y -x-yf-y:?^ (R I E ) a-Cx^f-y^t^v 
fctciO, iS&iliO. 2~2Aim, E*IS;^'<>-:^0. 

2-2 /zmTA 1 Ei^4 0 3 ^m^tl . Sf*(C. ±IB 
I.. 

[0091] »:i:s^>J 3y««e4 o i ^miff)mmfS. 

(r)mm^ 1 0 3ni5aL, s^^Mt Lxcom^ 

-C04 ( b ) iz^^tx 0 m^-ti. 

[ 0 0 9 2 ] v'J 3yi5-fUg4 0 4(0^^mi. Mt 
tf. TMSgS4*>'ffilia2~4 0cm3 -min-MSR 



;y>?.Sa*^'ilta2 0~4 0 Oc m3 • m i n-i . h;UX 

[0093] Zcr,b^cr,TMS<7)j^ElimhO. 0 1- 
2OOT0 r r, if^^EtiWIaO. l-4 0 0To r 
r, b;l/xyi7)ij-ffii«llia0. 01~2 00Torr-C' 
1)0/::. tt:. im&iJimhO . l-6 0 0Tor 
r. ««fiS{±ilfc-6 0-3 0'C-C'$)>). i/'JayH 

itmoAc^mms^it. m. 2-0. s/xm-mi 
[0094] mmf^mmt L-rti. 

>^/v:. A 1 -^KkX-c^'^V 3 yS^-ft)l4 0 4c7)}ta}^ 
y3y««?4 01*IBLT. i!^liJ!fflS•^T^rai:, A I 

^±m±izmi i^va ymm4 o 4 cotnaj^^jft 
[0095] 04 (b) ics^tJc^t;, i^v^ymm 

4 0 4{4. V^-m«7)i;iS^tCt*il<a2s*itTV^^. 
t^t)*>. SeH^X^-XO. 2Atm. iE«lc7))¥$0. 

^hitmmx'hm±t^ms^ij^ttiK'^fz, 
[0096] tti. z<7)i^o^ymim4 0 4(r>mtm 
t Lxmni^Mz^. itz>'U 3 ymims o 3 dt^L 

lA) £7)-eiii:{J<i'|5l«t®n-CV^7t:. 7t/^L. *^ife 
J^ffi-C'{4. y 3 yS-fbM4 0.4 COTIC A 1 

4 0 smi/'hhtzib. mmi6 5 0'CtXLi>^^j:h 

.[0097] ^<7)mkm.X\ li 3 yg!'fl:jS4 0 4 1 
wm.tf'^tt: 0 je;:t»*««:*: Lit Ofs c: 1 141./^, 
ti^r*>o^c. mc. =^*Jaym.4 0 1 ^JiiiaL'S:**'^) 

u 3 y^mA 0 1 A><oKai;yx i:Mim^xm 

ItiijK 5 0 0t:i-C'^l==5r»ai;<fx{41.(S>^T.^:*>o 
5 0 0X:Ja±TC, H/^f-:?*«l.iT#yi. L 

*^ L . mmRmi}mn-ttnmhtix < i. h 2 o to t - 

:?{4. 6 5 0ri-C'l,';5n'5r*^->yi. C. HW^W4*« 

(m3coiisfijg®) 05{4. :mimmxm\^hmm 

mmm^i:iik-tm^mx'h i , 

[0098] H4», SOUm^mi^r^lXa*), Z(7) 

Msm 5 0 1 mma 5 o 2 Lxmn^iz^mx 

^(DmmM^li2Xl 0-7TO r rJa±-C'J>l.. 
^fc, PmilB, E:tiliScO;ta6<03yr^':J'yxA';k 

[ 0 0 9 9 ] m 1 <7)mmm(r>mjm&cr>^-ktmm 
iz, m^m 5 0 1 cr>mmMmniimth s i tcK 

[0100] M^m5 0 1 f^ui^>u^ymmcr)mi^ 

5 0 5 trusts tzibnmi^^ 5 0 3. SflsSd^^ 
5 0 3tC^JM«[«JESrEpjirtS7t«><^€fii5 0 4*^fi 
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[0101] K2fl|5 0 1 {={1, S^ft^ 

ikti> fdUbffM'S 5 1 5 . b fVx.yi^j^'fh tzibcrm 
5 2 5 . t5i:tXg^;yx$retj§-f |,^S^iOil«5 3 0 

[0102] 1^mi^t^Wm5 0 6 (KJg^tj^gg 

«0s^-iirf ) X h yrf<>)vzr3 o 7 , nmsMi s 

0 8, XN-y7-AV|.7'5 0 9, UWS 1 0$-tft-LT«S 
«50 1(Cg^SnTl^§, ^fc, E«506tUT 

[0103] TM SS-fltl^-rS^ca^cTJE'fS 1 5 ( TM 

sm^mw,m^s^-f) x h /r • A/wr 5 1 6. 

^ftfl£*tf-5 1 7 , X h -y^" •vnVUt'S 1 8, X'ryv 
XiEf 5 1 9^itLXMW^5 0 1 tcgiEStiTVil,. 
[0104] b;Uxy ^^j&-tl.;/t:*£OE«' 5 2 5 ( h 

2 6 , MMMIt 5 2 7 , X b ■y7' • AVl.:/5 2 8 . E 

[ 0 1 0 5 ] E-g 5 3 0 s:^ Lxmm.m:^'x mm 
x<r)^i^m.\m^r) (4. ^50 s^aiLAti-r 

fzmL 5 0 5 (r)^m:m§Lt xmt^^mm-h z t 
imt Lx%m^5 0 1 i^<7)Emmm-^tzMz^ 

[ 0 1 0 6 ] Ef 5 3 0(4, X h • /N'/UrS 3 1.. 
MMMMiY5 3 2 , X h .yr • >'N';U7"5 3 3 . El=5 3 
4^:f|-L-C«^«501(:«?iBK$iitv^|,. Xt^Wx 
S<0»«jat^ 5 0 3c7)I*lgPt{4, mS5 3 5 (535 
<4;<fxtt*&ffllc7)ai«=, 5 3 5' {4;irxaiPffl&ai«S:S^ 
•t) t^m&ttlXH'O. MW5 3 5{4. 5fetimi(0||ifi 
?^®-es^t;t J: a (302 ts^^j^a^iiit^ggjyxisj: 

[0107] mm^ 503 {cj4JiiiSiffl«fij!i-e$,i, 

v-X • t-i'-5 3 6imm^tlXi3*). Z^i^-X 
• t - 5 3 6 1'^ 5 0 5 ^FfSiOia^tJffla-fS 

®4ll^vti"f). 

[0108] Mm§5 0 1 commiizMjmiz^'oxti 

•9 , Sffl^M^-r ^ fzubcomUti J; t^'^iSff 5 4 2 
x.#^t^>i^T^^^ (iiiit>J;tX-eco«ji{4H^-ti:-r) , 
**SS?^ST'{4S^«5 0 1 comUi 8 O'ClC^^-t 

[0109] mziMi^^sim^^fz y 3 yK« 

^t-:^Lr, mm505tLXcr,zyV^y^^mL 

m^503±izm&. mzm%a5 0 2i:'fnxm 
mMmmtxmm5 o i i^mmi , z<^b # , m 



mm^^ffi ixiO-VTorriO. tKaStC=5:l. J: 9 

[01101 t-c, 3i2«5 0 1 mmmm.tm 

Si^ixfzmm^'xm'§5 3 3 5 - 

^'UnySlxSrJ^ait.S.. »;K3dt^5 0 3c0jfiS 
<4«tia-l 0 0-2 5X;mK(:^^S. 

«iaK{4 - 8 0 - 2 5 "Cgj^ i: ^ I, . 

[0111] mzmwim.imm(^m.iz^'^Lfz(r)i 
mi bMk. Tusm's.mm^ 5 1 7 ^li^a 1 ~ 1 

0 0 cm3 /mi nSSti^L. X h >yr • A;P:/5 

16, 518 ^ mi: LTTM s^n^m 5 0 1 (C^A-t 

[0112] <5:t hyl/xyffloK»»Pi«h5 2 5 ^iWa 

1 ~ 1 0 0 c m3 /m i ngJKt-IS^U, X> -yT • /n* 
' ;l'7'5 2 6. 5 2 8m:LTh;l^x>'tJtS«5 01 

[0113] <?:ti?*ffl«0«»S4ft-5 10^1-10 
0 c m3 /m i n tfft^L, X h -yT • K;Pr5 0 6 , 

5 0 8?rra{cLTK«;yx^m^M5 0 1 mzmXt 

z<r>t % . xs« 5 0 1 n(r>mi\t. m%u 502 

myi5^:?^:/XS:^;iSC:i:{cJ;0«ial Om — 5 
OOTor rSSt-r5C:i:**T#fc. '?-iOF«Jil?{4, T 
MSiJ-E*^2~2 0 OTo r rSS, h/Pxy^^-ff*? 
0. 2~20 0Tor rg«. KS^ffi*^2~4 0 0T 
orrgJgT'J)5. 

(0 1 14] -etT, ^aijb^^SLTti^, 13. 5 
6MH zc7)Ejg^iES:Sig^j!|5 3 7{Cj: 0«fii5 
04(cEMat. iJial OOWat t~5kWatt<0« 

■hx-mmn.^^z Lfz. imwmk^z tsti^ia 

mrn^ y 3 505 ±{cit« uz. 

[0115] Jt«c7)$l7{4<>:«0J; 35:¥JiT'ff^o/c. 

z<?)W±com^tmm7mmtLfz. 

[0116] mzx h ^r • yN';P7"5 28. 518^m 
ttT. h;UxytTMSCOfl^if&Srf?±t, Xh-yT"- 
A';l.y5 0 8S:ffltLTig!l;yxi0fl^f&S-f|c±-ri,. {J: 
tCia20gg(7)X h -y r • >N>:/2 0 5 , X > >y 
r-yNW20 7. 2 1 0SrKtr, ffl^5 35*^A>^ 
®53 5' l,Z^LX\'>hi%Sim<omm:^'XC0^1^iW± 

[0 1 i7]mmi>z. micommmmtmmizyuay 
mi:mtiii-, mziMim^m^m^^^xhuy^m 

[0 1 18] ^-f, 03 (a) izm-rxoiz. mmizh 
uy^ms 0 2miSLMz'^')ziymm 0 1 st^k 

•fh. hW>-f-S3 0 2coraPgd{40. 1 5~2// 

g|§h{44;uniffcS. 
[0119] mzy^) ziyW^S 0 1 $-S50lia!g||g 
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a. TMS»rdl2 0cm3 /mln. h;Pxy 

gyil Ocm3 /mi n, i!S^2 0 0 c /m i 
n.ttmE^jO. 2Tor S^jS«:J3200Wat 
t. S«iaK-3 0*CT*l.. 
[0 120] ;<^J:d(:LTi^U3yK'fl:^3 0 3^^ 

coairtB*i-en^'illl3 (b) . 113 (c ) . 03 
(d) . 03 (e)-C$>^, 
[01 21] 03 (b)~03 (e) iZTjkt X 0 . 

v^ym^msosii. M^y^«3 0 2coK*>/b^-i. 
x-mi^m^^o -yr^zmix a^j^-cttaL. .tr-f 

[ 0 1 2 2 ] ij 3 ^^-(^^3 0 3 iar. m 
imctm-n) t hj\^j^yimmt^j:^^ztmHmit 
^cc^^m^n-t n tiz Lxm^ lt^ ^ u a yK-ftn 

[ 0 1 2 3 ] ^i3. mmDcD^ummzmLx. hju 

xySr^DL^rV^^J-/i*{t. fmE^tfiO . l 4To r r 

biSi<^?,cox\ m%Q5 0 2izmfx$>h^y^i'^ 
yxj<jirmmthztizx*). mtmctmts^ 

0. 2Torr tissue, 

[0124] immi:m uzi^^. mmc . d(7) 

uz. -u. mmm-tifzmz. mmc, Dt:y 
-v:i^mim\^mm^^x. mimx-mLtz, 
[0125] ^mw:. mmc . t^;tsiajRt 

-^(i. S i -0-Si(Da-y^yy ■ b-^', S i - 
CH3 (^fRU^'-i'X'hr.fz. ZcTidibmimDX'iiS 
i-0-Sib'-:J'(C^4Si-CH3 (Dh'—? <r>it 

ifil o%Th->iz<r>\,znL. S!^l:lgCT{4Pltt-^<o 

Jt*«0. 3%X'h*). IKtMDtCjt^TCHa mifi^ 
^ixX\^tz. 

[ 0 1 2 6 ] 03 ( e ) iZTTsLtzmmi^mn 
xt^mm^zisixxamimLtimMc, Yxnm^ 
m^zn-tm'&.'km^tfzMz. N2 #H5ii-c9 5o 
. 10-180 ^w^<nmm^ys. Ltz^m^iii. 

[0127] ^m^. mmc\i. \^-fix(om.x% 

wmmmt'^ 0.01 xmx-h ^.ttz9yv7 

~1. 2X109 dyne • cm-^X'h-ofz. 

[0 128] iztuzftLx. mimDii. mmmti' 
2o~5o%sjg-c'j>-7Jt. tfz. mmitifzumcom 
■^(2{4^ti^^ y y ^mmmmzmz^ix^^^ff) 
.mm-wm^iitz. mmzii. m^ium(7)mm(o 
m^izmm.miz^' xt^htitsiifintzif. 3 0 



[ 0 1 2 9 ] 7 "/9m&x.fzm^x\t%-y)-km%'f 
3ys^3 0 1 c7)-e o*»^ao^tfc, 

[0 1 30] fi^S, iiJi!iafr{i:2~5X 1 09 dy 
ne • cm-^ iijJPi^Ji 1 ~8 X 1 Qiody ne • c 

m-kth:Lhtimhi)^^zt£-}tz. 
[ Q 1 3 1 ] JiUii7)M**^^> K«C(4. WlitSgS 
(CH3 ) iO^W^. fSl5!!M{:**tSHtt> Hfiara^^cT) 

m(r)^x:^Wt X.xmxtzm'&.^^sL. Zi\xm\t 

mwymmj-mz-^\ ^xmmh . 

[ 0 1 3 2 ] ^-f . 04 ( a ) ^Z^-fX 0 II, aaitiA 
1 i5S4 0 33t>g^Bg$*i7t:i^ U 3 yS«4 0 1 ^fflEf 

I. » mzi^V 3 yS^4 0 1 Sr^fetcS^LitKSfl 5 0 1 

xm^mmt Lx<r)W.^ 2 mcox i; ^ >'i!<ui4 0 

4 €r04 ( b ) (C^f i a tJglStl.. 

[0133] v'j 3yis{tJK4 0 AcDm^^mt. mt 

ii. TMS^i)mh2^4 0 c m3 min-Kmm 

>'8iE***ilia2— 4 0cm3 ■ m i n-^X'h^. 
10 13 4] l<Dt^<7)TMS<7^j^mmhO. 0 1~ 
2OOT0 r r. Sg^^ffiiiliaO. 1— 400Tor 
r. h;WxycO^ffi{4aiia0. 01~2 0 0Torr-C 

j>-o!t. s^c, mmEMmho. i-eooTor 

r. »KMi:iHa-6 0-3 0''C-CJ)0, i^'JnyK 
^bli4 0 4<7)it«3tS{4. *«;0. 2~0. 8>um-mi 

[0135] mmmmmmt ixn. nyi^mm 

V^/i. A 1 ■^^li±t'<7)S/U 3yi!-fbl4 0 4cr)imm 
^^^(>^z^ib^izu. TMS thJix.y^mn-thm 

y a ymm4 o i s-ii tr , i^^t^aa^-ri. t a i 
m±izmh'^ 'J 3 ys!i[ji4 0 4 o«iajg^s2r^mw 

[0136] :^mmx%. 04 ( b ) tc^-rj: 3 

t-. =^uaymim4 0 4ii. \^-ni<7)m:Wnzhm 
<mtixx\^fz. t^j:h-h. mmmx^-xo. in 

m. ie^c7)lf$0. 9;uni£7)Pf^, O^O, T;^'<^' h 
Jt4. 50^T:^'^:?hJtW|i^T'tmS-4tSmtt 

[0 137] t^^. ::c^v'J3yK-ftM4 0 4<0^^ 
i: LT£7)ttS t5feic:S^ L/c v U 3 yiS^t]13 0 3 (ffi-fb 

m) <fi^titmmmzmx\^-tz. titzt. i^^jo 
^ymm4 6 4coTtcA 1 •&^«oieii4 o sm^hit:: 
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[0138] ::<r>>mmx. s^'J 3yB!fl:ffll4 o 4{c 

'J 3 ymiA 0 1 ti-^h<^WL\i^:^xmmv^^x'm 

Lfi.1fi. 5 0 0rfr^=5rJS:ai;>yx{il,4>it^r*»o 
tz. SOCaXhT'C, H, Ot°-^'*5J,;fC^/S, t 
L . ^tf SfB^^'a^ff ^x{f S;b^iT < I. H2 00 1- 

[ 0 1 3 9 ] Htt'. 8 0 1 {i5^c7)KjSE*P&S^LTi3 
0. C:<^KJE*P8Olcoi'HI!lt;:{iSmt-:?-8 0 2. 

80 2' imm.^fix\^h. 5^1=80 icortiai 

Vr^V Wym.-k^^ 8 0 3 *5fM§nT 

"9. «i«?)a«ja^^8 0 3±{c{4»K8 0 4*i»a$^i 

[0140] ^v-yr^ hS<7)^3^^8 0 4(0rtgP 
Ktt. HI. 05O^U^Si;|^«t. 

Ir»g-r ; Uzi.^ Sfl^SJt^ 8 0 3 it^i^ U rj 

yW^%QA'k^m'ih)i.^\Zfj:->X\^h. ^fc. ?^ 

tiitA,mtx'ht, 

[ 0 1 4 1 ] SK8 oAcoi&mmm^fztb. mma 
0 4ih(:>-^^ti!bmmf^mK)nmzmm^^-^8 o 3 
icmat. mmmi^mi:muzt^<Dm.bmm 

0 4 0«{t7tf»«^*i5^-mSfc««Sa## 8 0 3 

[0142] ^com^. i^iMimi^mm^M 1 0 0 c m 

3 -ml n-i~3 0 1 • m i n'^CO^X'^it^-^tzt 

^ . mm^^ 8 0 4 tciix o mttzmmmm.ii - 8 
o~-3o°c. mmaoAizmniifzmwijco^mi 
-7 2'^-2 5'cx-h'^fz. znxotzixi^mmmm 
^x^M.tm.iSimmE.mimuz, 
[0143] mzwma 0 1 msnzmm^nx 

V'>St-:5'-80 2. 8 0 2' (r>iS,^t:±lf^j:i}^(^mm 

izix^Mm8oicr>iHmizm.ifrzmmMcr>i^t , m 
0 sizmmf tz^mm^t . ms.8 0 3 
izmmttzmmm^tmmmm^fz. 

[0144] #^o:5^WfflS ( ZiHi\z-^~l,zi9cX 
UzZ:fjcom.t^j:i> ) <ot ( zti 

tz, 

[0145] 5^*t3 0 1 ff)\Hm(0&&f)^2 0 0-6 5 
OX:</)b^ . 1 0 0 c m3 -mi 

n-i--3 0 1 ■ mi n-^COmmTmt^'itt. mWi^ 

n^^ma- 8 o~ i o°c. aisjajsji- 7 0 — 2 0 



'CX'h-yfz, . 

[ 0 1 4 6 ] mmmmmui. z i-cf^o^ 

2. 80 2 - tC*»ltfc«:'3*»ii»tiJU^. 8 0 1 
iO-ffi{C(±T^<7)XTy^Xf 8 0 s^qxowttT^ 

0 . ;<7);;^-f:^^X'i8 0 5<?)£i&jg{iSlsaj LAiXffl 
OKS77yi^'807, 807 '*qiXO#ft^)flTV^ 

I.. 

[0147] tfz. XTyux'^8 0 5<7)Tmm%m 

mm 0 6 Sr^fCiUlt^PMIIlS (^S^) fcSfl 

Tfc 0 . c: <o«*SSfmgS(c i; l'Ja*SjK-C 5 x i 

0-8 T o r rii)±(7)mM^iz^'S8 0 1 mmm-^ 
ztti^x'thXoiz^'ox^^^i. tfz. XTyux'ss 
0 5i:«. E:hi:m^'tit:ib<r>mm8o 9im*)n 

[0148] 5?l'g8 0 5<r>imiZli^m:^Xt:m-t 

htzibcom'sm'omftzM^yyy'ja o 8*>ixo# 

»t'i)fl'CVi|.. -r^t)*). IIS7^>'i^'80 8ttt. T 

MS, Sf^ (O2 ) , ^;^xy^3J;l^m (N2 ) 
XS:-?-ix-fix«*^-rSiE'S8 11. 821, 831, 8 
4 1*i]R'9f+ft^iirv^S, ZithM^yyy'J80 
7, 8 0 7". 8 0 8 t'rai5'g8 0 1 rtcOKS*m<X 
!.« 

[0 149] TMSSr8£-r/>:J6c7)E'g81 1 (TMSft 
i^mmi^^) it. Xh-yT- A>r8 1 2 , S« 
gaH-81 3, ;^h-y7'-MW8l4, Ef81 5S- 
:n'LTX^7 5 y i^'8 0 8 tS^^ilT V^l, . 

[0150] Klg^gStTti^Oie^S 2 1 

s{40s^-f ) {4. X h «y7- • A>y8 2 2 . mtm. 

Its 2 3. Xh -yr-J<fl-y^82 4. Ti' y^s^iyha 
2 5Sr:n-LrAl2 O3 ^8 2 6 tg?^§^iTV^|,. 
[0 151] ::<0Al2 O3 '§8 2 6li7^-yi'^yh 
8 27^H- 7 y i^*8 0 8 ixT V^S , 

t/c:Ai2 O3 '^8 2 6t{47^^'n^:>]^»*^t 

1. fca^o^A'hr^f 8 28 {-7^ ^umMtiil/mi 

m^sitr) m*)mfi^iix\^h, 

[0152] h)\^Jiymtt:i^<^S/S8 3 1 ( ^;^x 

yffif&^BfiHS^-li-f ) li. X h yr - J<)Uy8 3 2 , 
^*»S*lt- 8 3 3 , h >y T • A';^7•8 3 4 ; 12^8 3 
5lr^>LT*S77yi^'808 tSil^ilT V'«S . 

[0153] ^mim-niif>(/)wm8 a i (Msnetj^ 

fitiH^-f ) {4, X h •/T • /^)Vf8 4 2 , 

If 8 4 3 , X h -y 7* • ^NVurs 4 4 , lS*f 8 4 5 1 

T«S7 7 y S^'8 0 8 t >!. , 

[0154] »:{3±i5«i^as:ffli'^:tvy ^ym^ 

mmim^z-:>\^xm^n-fh. t-r. m^aom/ 
xm^jk. M^mm^tmomuz^k. i^mzmt 

X.M^yyy'J807, 807 ' S:BB{fC»^804 
t LXff)i^ U 3 vfflgSr»g3a$^8 0 3±izmmt 
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[01 5 5l<>:JC||S7^yv''8 07i&ffltT. gf^P 

8 0 6 ii]-txmMmm%^yrx'Mm^8 oifHm 
m-^. zff)t^. m^s 0 1 rtcoifl^KSSfi 2 X 

10-8TorrTJ)l), 

[0156] mzmi^-m^ so 3 i,z}^mtcrMm)ff 

0 Imi n-icSLT. SS^SiJf^SOS 

fc<}:t/f>'i;3y»^8 0 4&<^a]-r^. ^ 

iaSii:ilfc-8 0~3 O'CX'h-yfz, 
[01 5 71 »:(Ch-:5'-8 02, 8 0 2 ' 
;fC. ^^JcSSr8 0 1 ESiPSO ico 

Mfflt;:^tt;tiiilW*«0IIi.{f 4 0 0-6 0 OVcomt:^ 

itzt ^ . mi-^n-^(7)is^ii- 6 0 — 3 o'cx-h 
'o.m^mm^i^imttimmim.ii- 5 0 — 1 or 

[0158] mm^mm MA^iMma 1 3 

Srilial 0~2 0 0cm3 ■ mi n-Hz^^b^ Xh-/ 
r-^NW812. 814$-|3tLt:. TMS^M?^ 

8 0 1 tC^Afl. e 

[0159] lal^H. MAsKittS 3 3 ^il^a 1 0-2 
00cm3 ■ mi n-Hz^^l. Xh-yy ■ ■><;Uy83 
2. 8 3 4^g3lCtT. Wl^XVS-jlSffSOlrtfc* 

At I.. 

[0160] <J:twK«»E»H-8 2 3 &«lia 1 0 0-4 0 
0 0c m3 • m i n-UciSSL. Xb7 7"-v\>7'8 2 

2 : 8 2 4 SrHic LT . ^KS^8 0 1 izmx 

•t^. ^LX. mm:^X^i}-^^Lfzlo. v-f^oSc 

>f 82 8l:EnJirf5. ::Oi:#<?)EpjDV>f ^'o^«:^) 
{i. «(ial 0 0-2 0 0 0Wat th-tl). C^OV^f^' 

[0161] Jt«W*IT«<J:oJ: d t LTtf^rd , t 

*HCTMSOttj!&Sr^h"yr • J^ivrs 1 4S:KlcLT 

[0162] h;Pxy. i?«<7)et^§$:f?±tf^, K 
S^8 0 Irt^K^StcPmt^*^"^., h-:$'-80 2. 
80 2' CMDL-Cl.^^«ESr^^tT{fTt^#mS*P 
801i0aia$:Sia*TM-f fcfcttc:. ««^^8 0 
3mnLX\.^^m.mi}X<r)^ii^iW±L. -ecofti^O 
l=^aoS«;<r;^^»i[tT*M^^8 0 3iiJ:r/$^U 

[016 3] iOfct!, i»'g84 lS'aitT^;y>^$: 

»fiLr*^8 0 1 |*lS:^^«;*c^lCie».^E:^(It 
I. h nm^t^± # < , i: 0 MB#raT'S^ 8 0 1 
««^^8 0 3 , Sfi^S 0 4 ^SffllcM-r^ t 

[ 0 1 6 4 ] LT, a5{2c7)ia^*M{cM-^fcA> , SE 

^^84 1 rMLxmax^w^L. nmm o i m± 



ff&^zmth . «atC , 9 ^-^^'S 0 7 , 8 0 7 * 

S:^ttTS«8 0 4i^KOai't« CliiT'l |II<7)i^'; 

m.imm\scLW}miL. 'mizmtx^(r>tt}!K.ff) 
u 3 yas8 0 4 S:a«3dt^ 8 o 3 ic^a ttis 

[ 0 1 6 5 ] ^c7) i p t L/ci^ 'J 3 yig-ftJg*^ 
vvy^m<r)immmi. m . ^2(r)mmmx'^s 

(r>\i. i^'}rxywm\.zM'OyLt.ixX\^hC . Hcoat 
[0166] IJiTtCKTJC , H«0»<7)jlV>lC-9V^-Cl^Bfl 

ti.. ^1 , m2ff)mimm(^=^')^ym\m,i. ±j& 
ttzm'^^zmkffm^cvDxnhfifzi^') •:iymcm 

L*^ L , '?■^^-c 1 7 - u x.^m^vmi^tmx'mt 

SfcSi-o-Sic^iSiRtr-^'tcmL-CO. 3%cr) 

Si-CH3 <0®JRhr-^*i|^$tl/c. 

[0167] :^mmm.x''i%hixtzi^^)^ymimi.z 

\t. 7-'Jx^M#{'h^^3Batfi-T1±. Si-CHg O 
[0168] »:(i*IIMJg.^t1#4>ix^ci^'; riym^ 

i:Zjk^ ^ ymmm ( s i m s ) x-m uct z 

i^')^ymm(r>mm\onmWiSi, axi/i^o^i 
ymmtTmi^v 3 ymik<om<7mtiz^ti^ti 

10atom%. 0. 0 2 a t o m%<7)C t -efllCftBi 

lXmi'(r)yiimW.^^mt]i^tlt.icr)?^X'h'^ti. 

[0169] mmcoc « V u a ym.i:kM,'pizM 'o ta 

hf\^^yt:^$^ht:l^j:ifi'7f::tzisb^tfzi,(r>t^Jb 
[ 0 1 7 0 ] C (Dfzib . U 3 ym&im^!mHz Uz 

*}. im<r)m<^i^-'>-yx^^i.izuzx'o . mm 
(ocuiix^Hii^t^izmj^'T^t, mm^z. i^otiym 
mmmiz^^^cuxt/H i>immih<r>:^'x<r)m 

^<ry'^-'ryx{zm^h<^X. :ifihmmt)k<^^ 

i^itth ^ tx'^ t,i,zmx'% h . 
[0171] ;i<^Jidizi^vaym^'Pc^^ci5X 
x/ucr,a.i{mti zbizx*). imm.mcoi:BMi 0 . 

4-1. 2X 1 0-8dy ne • cm-2, ^fglJHMl^ 

9 5 or. 6 0^<7)m!Mmcr>mMtO. 6-1. 
2X10-8 dyne-cm- ^X'h 0 . IS«Xija«fPfirC# 

[0172] ttl. ifi7ktt5:iS^/c*\ ^< ©Tktt^S^ 

[ 0 1 7 3 ] ^fc, :^mmBX'ii>v^ymi±x'<7) 
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[ 0 1 7 4 ] =5ri3. if%m.±mLfzmmm\.zm&^ti 

5> ( S i (Cj Hg ) 4 ) .tVv^ V^'y'yyy 
(Si (OCH3 )4 ) . rh7Xbdr>-S^7y (Si 
(OCH2 H5 ) 4 ) . ^^^}<i-^i^i^xi^^> (S 

i2 o (CH3 ) 6 ) . -fh^-f yro;}f^i/>-7y 
(Si (i-Ca H7 )4 ) tc}i<^7iV-a^i^>'^y:ff 

[0 1 7 51 l«fiSt»c?)»!BjKt LX\i. Y)V 

'yyy. 'J7x-)vv^)^i^ivi^yym(r>m(^y3i-)v 
mi'kts'i^mL<\i^timmu^m^:m\^x^. 
v'j 3 ymmf¥<r>7)v^)vmffym'^mm^%m 

[ 0 1 7 6 ] tfc, S*?g;<f>?.fc LTti. O2 :ffxmV 
ft, mtf. O3 . CO, CO2, NO. Nj O, N 
O2 . H2 O. H2 O2 ^j:i£mimW=f-^istsm'S.<r> 

iwrnm^x^-^^ifumMx-mmLxx' 
ih^xim\>^xhmm.<nn^ifih->tz. -eofiu, *fi 

[0177] 

iw^m^^ nmmLfzXo\.z::mmzxix},i. m 
m(r>i^')oyM^^Tmzimm^H-t'f^z-^ism 

[01 ] UK ^2(r)mmm<^i^'}-:iymm<m^ 
[ la 2 ] 11 1 (r)^^m^z^mixfzm:ffxmkm. 

[03 ] m , mcrymmfm-m^zi m^^titz 

i-')oymimmm^^tmm 

[05 ] US, SS4coiiiSjg®«yy3y|t-fi:ig<7)j^i!g 



10 1-mS«. 10 2-PmP, 1 0 3-S!B?3a$ 

^, i0 4-«^, i0 6-;^h«yr-y<;i^r, 107 

-Wfi^Llff. 10 8-Xh77°- 10 9-r 
^'•y^^yh, 1 lO-^-vt'r-f , 111---A12 o 
3 If, 1 1 2 -Ti' y^^yh. 1 1 5-Et, 1 1 6 
••■Xh • A>7', 1 1 7 --©4»ia:tf-, 1 1 8-X 
h-yT- -'nW, 1 1 9-Xry^;^iH'ff, 125---SE 
'S. 1 2 6-Xh yr ■ ^i)\^y. 12 7-«4&l|f-, 
128 •••:Xh«yr - AVI/:/, 12 9 - IB^, 13 0-E 

1 3 1-Xh-yr • 1 3 2 "«»g|*H-, 

133 -Xh'yr- /^)Uy. 134-E1=, 13 5, 1 
3 5'-il'ff, ISe-v—X- h-^'-, 14 1-ffi 

m 

2 0 1-E^, 2 0 2 -Xh >yT- A^r, 2 0 3- S 
*giE*H-, 2 04. 205 -Xh-yT'- A/l^r, 20 5 
-Xh-yT-AW, 2 06. 2 0 8-S^, 2 0 7- 
XbyT ■ AVl^T", 208 -XJ^-( yfl^. 210-X 

h-yr • AW, 2 1 2 1 2-?g#: 

a«, 3 0 l->-U3yS«R, 3 0 2-M^>'^?l, 3 
0 3-i^U3>i['ftli, 4 0 1-»S, 4 0 2-fim 

i^v^jym^m. 4 0 3-iaii, 4 0 4 -'^v^ymit 

5 0 1-KSitt, 5 0 2-SfmP, 5 0 3-»«?S 
j^^, 5 0 4 --ffim«E^E|ljB-rS/ca6comfii, 5 0 
5-i^i;3y||«, 5 0 6-ii«, 5 0 7-X h-yr- 
AW, 5 0 8-M48fi*H-, 5 0 9-Xhy7-- A•;^ 
T', 5 10-E1=, 5 15 "E1=, SlS-Xh'/r- 
aW, 5 17a*3SMH-, 5 1 8-Xh-yr- A';l. 

5 1 5 2 5-E'i=, 526 ■■ 

Xh-yr-AW, 5 2 7-»«a*ff, 5 2 8-Xh 
>y7°-AW, 5 2 9-ffil=, 5 3 0-Sef, 5 3 1- 
Xh«yr- 532-®»g£llt, 533-Xh 
«yT-A;Pr, 5 34-ffiW, 5 3 5, 5 3 5 " -fil 
^g, 5 3 6-^-- X • t-^'-, 54 1-s^jg, 60 1 
-vUnyttS, 6 0 2-hU>f-^, 6 0 3-i^U3 
>-iKtl, 7 01-RJtBjF, 70 2. 70 2' -t^h 
7 7 0 4-SS, 7 0 5- 

XrVl^X-g, 7 0 6-p^cOie'g, 7 0 7, 7 08 
-SS77>-J^', 7 0 9-E^llf, 7 11-ie'i, 7 1 
2-Xh«yr-K;l/y, 7 1 3-««S5»fF, 7 14- 
Xh-yr-AW. 715- -iet, 721-iil=, 72 
2-Xh-yr- AW, 7 2 3-S*dfctlt, 7 24- 
Xh -yr->'\W, 7 2 5-7:?>yf-;<yh, 7 2 6- 
AI2 O3 'g, 7 2 7-r^'>y^;<>'h, 7 28-^-v 
t'r-f, 7 3 1-ffil=, 7 3 2-Xh>y7'- AW, 7 

3 3-KA8SMH-, 7 34-Xh-y7-- AW, 73 5 
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